Major craniofacial surgery has the potential for very large blood loss, frequently greater than one blood volume. In order that an assessment could be made of any deficiencies of platelet function or coagulation, tests were performed at intervals during the operation. None of the coagulation parameters showed variation below normal limits during the operation, but in vitro platelet aggregation showed significant decreases to several agonists.
There is still some controversy regarding the effect of general anaesthesia on platelet function. U eda (1971) demonstrated an effect of anaesthetics on dog blood in vitro. Since that time various studies have attempted to show an effect of general anaesthesia' on human platelets with varying results. 2 . 6 Craniofacial surgery by its nature involves prolonged anaesthesia and therefore presented us with a number of patients for study. To eliminate the possibility of other factors associated with such surgery, e.g. tissue trauma, transfusion and other drugs given interfering with the platelet studies, a second study was performed on a group of children randomly selected having anaesthesia for conservative dental surgery.
METHODS

Patients
1. Craniofacial patients. Nine patients were selected from whom pre-, intra-and postoperative specimens were obtained for comparison of responses. Pre-and postoperative coagulation and platelet studies are routinely performed on craniofacial patients to determine any bleeding tendencies preoperatively and for postoperative monitoring. Anaesthesia in all cases was for greater than five hours. 2. Nine children undergoing conservative dental surgery who complied with the following conditions were also studied. (a) general anaesthesia for more than one hour; (b) no IV therapy; (c) no other drugs; (d) minimal tissue trauma. The volunteer dental patients were bled while under anaesthesia only. The responses of these children to various agonists were compared with the accepted normal responses of this laboratory. The time of anaesthesia varied from 60 to 100 minutes. Although these patients were younger than those in the craniofacial study they were older than two years in our experience at this age should give aggregatory responses within our laboratory's normal range.
Anaesthesia
Anaesthesia was induced with either thiopentone sodium or nitrous oxide/oxygen/halothane and maintained with nitrous oxide/oxygen/halothane. The patients in the craniofacial group were also paralysed with d-tubocurarine and ventilation was controlled.
Platelet aggregations
Both sets of patients had blood collected by clean venepuncture and anticoagulated nine parts of blood to one part acid citrate (3 parts 0.1 M tri sodium citrate, 2 parts 0.1 M citric acid).
The specimens were spun at 200 g for 10 minutes and the platelet-rich supernatant removed. The platelet count was adjusted to 250,000/mm 3 with platelet-poor plasma.
Aggregating agents (agonists) were used and their final concentrations were adenosine diphosphate (ADP) 1.6 Ilmolll, adrenaline 0.1 mg/ml and collagen 2 Ilg/ml. Dose/response curves are not the usual practice of this laboratory, as the blood required is restrictive in a paediatric situation. Aggregations were completed within 45 minutes of collection using a Pay ton dual channel aggregometer -500 III platelet-rich plasma plus 50 III of the appropriate agonist.
Primary and secondary aggregations were quantified as per cent aggregation with respect to a blank of platelet-poor plasma as 100% aggregation.
Statistics
Aggregation results from the craniofacial group were matched in the following wayspreoperative versus intraoperative, intraoperative versus postoperative and preoperative versus postoperative, and the Wilcoxon matched pairs signed rank test applied.
RESULTS
Craniofacial patients
The individual responses of the patients to the agonists are presented in Figure 1 . Although a degree of variation is noted between individuals at each sampling, there is a general decrease in responsiveness while under anaesthesia.
Many responses fell within the normal range during anaesthesia but statistical analysis of the data shows a significant difference (P < 0.025) between the per cent aggregation obtained pre-and postoperatively compared with that obtained under general anaesthesia (Table 1 ). No significant difference was detected between the pre-and postoperative results. Postoperative responses showed complete recovery within 24 hours.
Dental patients
Six of the nine dental patients tested while under anaesthesia showed abnormal platelet
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. aggregations ( Table 2 ). The abnormalities noted were reduced primary and secondary responses to adrenaline and reduced collagen responses. ADP gave reduced primary aggregation followed by disaggregation or the absence of a secondary response.
DISCUSSION
The prime function of platelets is to secure haemostasis. Calcium and cyclic AMP (cAMP), as in other cells, are regulatory of platelet responses. Those influences on the platelet resulting in an increase in calcium content of the cytosol will trigger platelet responses 7 • 8 while those which enhance cAMP will abolish or reverse this process. 9
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The effect of local anaesthetics inhibiting platelet function has been observed for some time, and Feinstein et al. ' 3 demonstrated that the inhibition was manifested against the transport or binding of Ca 2 + . Halothane has been demonstrated to inhibit processes reliant on cAMP activity and Sprague et al. showed that halothane produces smooth musle relaxation and a net increase of cAMP ' 4 .
These observations would be consistent with the theory that halothane inhibits platelet aggregation by producing an increase in cAMP. The effect of the halothane was seen 6 also indicated that this was the case even in those patients with prolonged bleeding times determined while the patients were under general anaesthesia. Bleeding times, however, are a far less reproducible technique than platelet aggregation and hence were not done in our study.
In our experience the in vitro discovery of reduced platelet aggregation is not reflected in vivo by an increased tendency to bleed despite the raw areas exposed during craniofacial surgery, although with this form of surgery, blood loss is difficult to assess.
Not all patients examined in this study had platelet aggregations which fell below our accepted normal range responses while under general anaesthesia. However, statistically significant differences were noted between their pre/post and intraoperative responses suggesting that the anaesthesia had affected these patients but not to the extent of compromising their haemostatic ability.
It seems reasonable to conclude that reduced platelet function as detected by in vitro tests is a regular accompaniment of general anaesthesia but is not implicated as a source of excessive blood loss in surgical procedures. It is felt, however, that it should not be overlooked as a potential cause of haemorrhage where good surgical haemostasis has been maintained.
